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that the ZnO NPs have the average diameter of about 3 nm. The absorption and photoluminescence spectra of the ZnO NPs are shown in Figure S2 (b). It is observed that the peak position of absorption is located at 347 nm. The band gap Eg of the colloidal ZnO NPs is determined from the intercept between the wavelength axis and the tangent to the linear section of the absorption band edge. The band gap is 3.46 eV for the ZnO NPs, which is higher than that of bulk , indicating that there is a higher spatial confinement of photo-generated charge carriers in the smaller ZnO particles. It can be seen from Figure S2 (c) that our synthesized ZnO NPs have a wurtzite structure, which is in good agreement with the literature values (JCPDS card no. 79-0207), although the small particle size led to a significant broadening of the characteristic diffraction pattern. The electron mobility of the ZnO film is obtained as shown in Figure S2( Figure S4a and b, respectively. Generally, the work function (WF) could be estimated by the difference between the incident light energy (21.2 eV) and the energy of secondary cutoff. In this case, the WF of ZnO and ZnO doped with different concentration of CsN 3 are calculated and labeled in Figure S4a . In order to define the position of the valence band maximum (VBM), the energy gap between Fermi level and VBM (ΔE VB ) is extracted from the valence-band region and labeled in Figure S4b . As a result, via the summation of WF and ΔE VB , the VBM levels of ZnO and ZnO doped with different concentration of CsN 3 are calculated and summarized in Table   S1 . Figure S4d shows the absorption spectra of ZnO and ZnO:CsN 3 , based on data converted from Figure S4c . The band gaps (Eg) of these materials could be determined through the absorption onset of the linear region and the Eg values are labeled in the Figure S4d . Therefore, the conduction band minimum (CBM) levels of ZnO and ZnO doped with different concentration of CsN 3 are summarized in Table S1 . Table S2 . 
